MIGR AINE, AFFECTIVE MIGR AINE, AFFECTIVE DISORDER AND ANXIETY DISORDER AND ANXIETY DISORDER DISORDER
Many people experience changes in mood Many people experience changes in mood or behaviour as a prodromal or accompaor behaviour as a prodromal or accompanying feature of their migraine attacks. nying feature of their migraine attacks. Complaints of depression, euphoria, irritComplaints of depression, euphoria, irritability, anxiety, hyperactivity, poor concenability, anxiety, hyperactivity, poor concentration and anorexia or increased appetite tration and anorexia or increased appetite are common (Silberstein & Young, 1995) . are common (Silberstein & Young, 1995) .
In addition, several studies have reported In addition, several studies have reported significant associations between migraine, significant associations between migraine, affective disorders and anxiety disorders. affective disorders and anxiety disorders. Two of the most important were longitudiTwo of the most important were longitudinal epidemiological studies of young adult nal epidemiological studies of young adult populations using standardised operational populations using standardised operational criteria for the diagnosis of both migraine criteria for the diagnosis of both migraine and psychiatric disorder. Merikangas and psychiatric disorder. Merikangas et al et al (1990) found elevated 1-year prevalence (1990) found elevated 1-year prevalence rates for a wide range of psychiatric disorrates for a wide range of psychiatric disorders in people with migraine ('migraineurs') ders in people with migraine ('migraineurs') compared with 'non-migraineurs', and compared with 'non-migraineurs', and reported odds ratios of 2.2 (95% CI 1.1-reported odds ratios of 2.2 (95% CI 1.1-4.8) for major depressive disorder, 2.9 4.8) for major depressive disorder, 2.9 (95% CI 1.1-8.6) for bipolar spectrum (95% CI 1.1-8.6) for bipolar spectrum disorders, 5.3 (95% CI 1.8-15.8) for generdisorders, 5.3 (95% CI 1.8-15.8) for generalised anxiety disorder, 3.3 (95% CI 0.8-alised anxiety disorder, 3.3 (95% CI 0.8-13.8) for panic disorder, 2.4 (95% CI 13.8) for panic disorder, 2.4 (95% CI 1.1-5.1) for simple phobia and 2.0 (95% 1.1-5.1) for simple phobia and 2.0 (95% CI 1.1-10.9) for social phobia. In addition, CI 1.1-10.9) for social phobia. In addition, Breslau Breslau et al et al (1991) found that lifetime (1991) found that lifetime prevalence rates of dysthymia, major prevalence rates of dysthymia, major depressive disorder, bipolar affective disordepressive disorder, bipolar affective disorder, generalised anxiety disorder, panic der, generalised anxiety disorder, panic disorder and phobia were significantly disorder and phobia were significantly elevated among people with migraine elevated among people with migraine compared with non-migraineur controls. compared with non-migraineur controls. Several studies have also reported a signifiSeveral studies have also reported a significant correlation between major depression cant correlation between major depression and anxiety disorders in people with and anxiety disorders in people with migraine. Breslau migraine. Breslau et al et al (1991) found that (1991) found that 88% of those with migraine and major 88% of those with migraine and major depression reported a history of at least depression reported a history of at least one anxiety disorder. Similarly, Merikangas one anxiety disorder. Similarly, Merikangas et al et al (1990) reported that people with both (1990) reported that people with both major depression and an anxiety disorder major depression and an anxiety disorder were at significantly greater risk of migraine were at significantly greater risk of migraine than those with depression alone. Retrothan those with depression alone. Retrospective reports suggested that the onset of spective reports suggested that the onset of anxiety disorder generally preceded the anxiety disorder generally preceded the development of migraine, whereas major dedevelopment of migraine, whereas major depression occurred after the onset of migraine. pression occurred after the onset of migraine.
MECHANISMS

MECHANISMS OF COMORBIDITY OF COMORBIDITY
A number of studies have investigated po-A number of studies have investigated potential mechanisms of comorbidity between tential mechanisms of comorbidity between migraine and affective and anxiety disormigraine and affective and anxiety disorders, with much of the research focusing ders, with much of the research focusing on the relationship between migraine and on the relationship between migraine and major depressive disorder. 
reported a bidirectional relationship bereported a bidirectional relationship between migraine and major depressive tween migraine and major depressive disorder, each increasing the risk for the disorder, each increasing the risk for the subsequent first onset of the other. These subsequent first onset of the other. These findings are not supportive of a simple findings are not supportive of a simple causal relationship between migraine and causal relationship between migraine and major depressive disorder, but instead supmajor depressive disorder, but instead support the hypotheses that these disorders port the hypotheses that these disorders share common pathogenetic mechanisms share common pathogenetic mechanisms or occur as different phenotypic expresor occur as different phenotypic expressions of the same disorder. The paroxysmal sions of the same disorder. The paroxysmal nature of both migraine attacks and nature of both migraine attacks and affective episodes, their similar pattern of affective episodes, their similar pattern of evolution over time, and their partially evolution over time, and their partially overlapping treatment responsivity (see overlapping treatment responsivity (see below) lend further support to a shared below) lend further support to a shared mechanism hypothesis (Post & Silberstein, mechanism hypothesis (Post & Silberstein, 1994 ). 1994 .
The specificity of the migraine-major The specificity of the migraine-major depression association has been questioned, depression association has been questioned, with suggestions that headache severity and with suggestions that headache severity and frequency, rather than headache subtype, frequency, rather than headache subtype, may determine the relationship with psychimay determine the relationship with psychiatric disorder. However, the bidirectional atric disorder. However, the bidirectional association between migraine and major association between migraine and major depressive disorder observed by Breslau depressive disorder observed by Breslau et et al al (2003) was specific to migraine and (2003) was specific to migraine and was not observed in relation to other types was not observed in relation to other types of headache of similar severity. Thus, of headache of similar severity. Thus, although migraine is not exclusively assoalthough migraine is not exclusively associated with depression, the nature of its ciated with depression, the nature of its association with depression appears to difassociation with depression appears to differ from that seen in other severe headache fer from that seen in other severe headache types. types.
Despite evidence supporting a sigDespite evidence supporting a significant genetic basis to both migraine nificant genetic basis to both migraine and depression, Merikangas and depression, Merikangas et al et al (1988 Merikangas et al et al ( , (1988 1 91
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C. MAJELLA CAHILL and KIERAN C. MURPHY C. MAJELLA CAHILL and KIERAN C. MURPHY 1993), using family study data, found no 1993), using family study data, found no evidence for the co-segregation of these evidence for the co-segregation of these disorders. The relatives of probands with disorders. The relatives of probands with depression alone did not have elevated rates depression alone did not have elevated rates of migraine, and the relatives of probands of migraine, and the relatives of probands with migraine exhibited elevated rates of with migraine exhibited elevated rates of depression only if migraine was also predepression only if migraine was also present. To our knowledge, there has been no sent. To our knowledge, there has been no twin study examining the co-segregation of twin study examining the co-segregation of migraine and major depression. Thus, the migraine and major depression. Thus, the limited data currently available are not limited data currently available are not supportive of a common genetic aetiology. supportive of a common genetic aetiology. Dysregulation of serotonergic neuroDysregulation of serotonergic neurotransmission has been postulated to have a transmission has been postulated to have a key role in the pathogenesis of both major key role in the pathogenesis of both major depression and migraine. Most of the depression and migraine. Most of the evidence supports an underactivation of serevidence supports an underactivation of serotonergic function in depression, although otonergic function in depression, although the cause of this dysfunction has yet to be the cause of this dysfunction has yet to be determined. Altered interactions between determined. Altered interactions between serotonergic and other neurobiological sysserotonergic and other neurobiological systems probably mediate the symptoms of tems probably mediate the symptoms of affective illness expressed (Ressler & affective illness expressed (Ressler & Nemeroff, 2000) . Changes in the circulating Nemeroff, 2000) . Changes in the circulating levels of serotonin and its metabolites levels of serotonin and its metabolites during migraine attacks, the ability of during migraine attacks, the ability of serotonin-releasing agents to trigger serotonin-releasing agents to trigger migraine and the efficacy of certain seromigraine and the efficacy of certain serotonin receptor ligands in the treatment of tonin receptor ligands in the treatment of migraine provide indirect evidence for the migraine provide indirect evidence for the involvement of this neurotransmitter in involvement of this neurotransmitter in migraine pathophysiology. In addition, permigraine pathophysiology. In addition, persistent brain-stem activity in the region of sistent brain-stem activity in the region of the locus ceruleus, dorsal raphe nucleus the locus ceruleus, dorsal raphe nucleus and periaqueductal grey matter has been and periaqueductal grey matter has been demonstrated during spontaneously occurdemonstrated during spontaneously occurring migraine attacks in humans (Weiller ring migraine attacks in humans (Weiller et al et al, 1995) , raising the possibility of a , 1995), raising the possibility of a 'migraine generator' in this area. To date, 'migraine generator' in this area. To date, few studies have examined the neurobiology few studies have examined the neurobiology underlying the comorbid expression of underlying the comorbid expression of migraine and depression, and further studies migraine and depression, and further studies are required to identify these mechanisms. are required to identify these mechanisms.
The nature of the association between The nature of the association between migraine and other specific anxiety or migraine and other specific anxiety or bipolar spectrum disorders has been less bipolar spectrum disorders has been less comprehensively researched. A bidireccomprehensively researched. A bidirectional relationship has been reported for tional relationship has been reported for panic disorder, although this appears to panic disorder, although this appears to be non-specific for migraine and applies be non-specific for migraine and applies equally to headache types of similar equally to headache types of similar severity (Breslau severity (Breslau et al et al, 2001) . , 2001).
CLINICAL IMPLICATIONS CLINICAL IMPLICATIONS FOR PSYCHIATRISTS FOR PSYCHIATRISTS
Recognition of the significantly elevated Recognition of the significantly elevated levels of psychopathological disorder assolevels of psychopathological disorder associated with migraine is important for a ciated with migraine is important for a number of reasons, which include mental number of reasons, which include mental health service use as well as diagnosis, health service use as well as diagnosis, prognosis and treatment. prognosis and treatment.
Use of mental health services Use of mental health services
Migraine is associated with excess levels of Migraine is associated with excess levels of health care resource use, a significant prohealth care resource use, a significant proportion of which burden is borne by the portion of which burden is borne by the psychiatric services. In US epidemiological psychiatric services. In US epidemiological studies psychiatric consultation rates were studies psychiatric consultation rates were significantly higher among people with significantly higher among people with migraine compared with control populamigraine compared with control populations. 
Diagnosis Diagnosis
Occasionally, psychiatric symptoms occurOccasionally, psychiatric symptoms occurring as part of the migraine prodrome or ring as part of the migraine prodrome or attack may dominate the clinical presentaattack may dominate the clinical presentation and require differentiation from a tion and require differentiation from a primary psychiatric disorder (Silberstein & primary psychiatric disorder (Silberstein & Young, 1995) . Another diagnostic chalYoung, 1995). Another diagnostic challenge when comorbid disease occurs is to lenge when comorbid disease occurs is to recognise that more than one disease may recognise that more than one disease may simultaneously be present. Thus, the presimultaneously be present. Thus, the presence of migraine should increase the index sence of migraine should increase the index of suspicion for associated psychiatric disof suspicion for associated psychiatric disorder and, conversely, those presenting for order and, conversely, those presenting for psychiatric treatment should be questioned psychiatric treatment should be questioned about the possibility of comorbid migraine, about the possibility of comorbid migraine, since this may have both therapeutic and since this may have both therapeutic and prognostic implications. prognostic implications.
Treatment Treatment
Comorbidity may provide therapeutic Comorbidity may provide therapeutic opportunities or impose therapeutic limitaopportunities or impose therapeutic limitations. Although no study has examined the tions. Although no study has examined the efficacy of pharmacological agents for the efficacy of pharmacological agents for the simultaneous treatment of both migraine simultaneous treatment of both migraine and psychiatric disorder, a number of drug and psychiatric disorder, a number of drug classes may be beneficial in both condiclasses may be beneficial in both conditions. Evidence-based guidelines advocate tions. Evidence-based guidelines advocate the use of amitriptyline and sodium valprothe use of amitriptyline and sodium valproate in the prophylaxis of migraine, although ate in the prophylaxis of migraine, although other antidepressant, anticonvulsant and other antidepressant, anticonvulsant and antipsychotic agents may also have a part antipsychotic agents may also have a part to play in migraine treatment (Ramadan to play in migraine treatment (Ramadan et al et al, 2000) . Relaxation training, stress , 2000). Relaxation training, stress management training, biofeedback therapy management training, biofeedback therapy and cognitive-behavioural therapy are also and cognitive-behavioural therapy are also of proven benefit in migraine prophylaxis of proven benefit in migraine prophylaxis (Campbell (Campbell et al et al, 2000) . Where separate , 2000). Where separate pharmacological agents are required for pharmacological agents are required for the treatment of migraine and a comorbid the treatment of migraine and a comorbid psychiatric disorder, consideration must be psychiatric disorder, consideration must be given to a number of factors: these include given to a number of factors: these include the potential for the treatment of one disthe potential for the treatment of one disorder to exacerbate the other, and the order to exacerbate the other, and the potential for drug interactions; for potential for drug interactions; for example, concerns have been raised about example, concerns have been raised about the potential of the triptan class of antithe potential of the triptan class of antimigraine agents, which are 5-HT migraine agents, which are 5-HT 1B/D 1B/D agonists, to cause a central serotonergic agonists, to cause a central serotonergic syndrome when used in combination with syndrome when used in combination with other serotonergic agents, such as monoother serotonergic agents, such as monoamine oxidase inhibitors, selective serotonin amine oxidase inhibitors, selective serotonin reuptake inhibitors and tricyclic antireuptake inhibitors and tricyclic antidepressants, or lithium (Lane & Baldwin, depressants, or lithium (Lane & Baldwin, 1997) . 1997).
Prognosis Prognosis
There is evidence to suggest that patients There is evidence to suggest that patients with comorbid migraine and psychiatric with comorbid migraine and psychiatric disorder may experience a more severe or disorder may experience a more severe or complex clinical course, with greater complex clinical course, with greater impairment of health-related quality of life, impairment of health-related quality of life, than those with only one of these disorders than those with only one of these disorders (Lipton (Lipton et al et al, 2000; Fasmer & Oedegaard, , 2000; Fasmer & Oedegaard, 2001; Breslau 2001; Breslau et al et al, 2003) . Of particular , 2003) . Of particular concern is the finding of an elevated risk concern is the finding of an elevated risk of suicide in association with migraine, with of suicide in association with migraine, with a reported odds ratio for suicide attempts of a reported odds ratio for suicide attempts of 3.0 (95% CI 1.2-8.0) (Breslau 3.0 (95% CI 1.2-8.0) (Breslau et al et al, 1991; , 1991; Breslau, 1992) . Unsurprisingly, both miBreslau, 1992). Unsurprisingly, both migraine with and without aura were assograine with and without aura were associated with an increased odds ratio for ciated with an increased odds ratio for suicidal ideation and attempts when assosuicidal ideation and attempts when associated with major depressive disorder. ciated with major depressive disorder. However, the association between migraine However, the association between migraine with aura and suicidal ideation and atwith aura and suicidal ideation and attempts remained significant even after tempts remained significant even after controlling for the presence of psychiatric controlling for the presence of psychiatric disorder: odds ratio for suicide attempt disorder: odds ratio for suicide attempt 4.3 (95% CI 1.2-15.7); odds ratio for 4.3 (95% CI 1.2-15.7); odds ratio for suicidal ideation 2.4 (95% CI 1.1-5.3). suicidal ideation 2.4 (95% CI 1.1-5.3). Furthermore, Breslau (1992) reported that Furthermore, Breslau (1992) reported that the risk for suicide attempt in major depresthe risk for suicide attempt in major depressive disorder was significantly elevated in sive disorder was significantly elevated in the presence of migraine with aura. The the presence of migraine with aura. The reported odds ratio for suicide attempts in reported odds ratio for suicide attempts in major depression alone was 7.8 (95% CI major depression alone was 7.8 (95% CI 3.5-17.1) compared with 23.2 (95% CI 3.5-17.1) compared with 23.2 (95% CI 8.4-63.8) for major depression and 8.4-63.8) for major depression and migraine with aura. migraine with aura.
IMPLICATIONS FOR IMPLICATIONS FOR FUTURE PRACTICE FUTURE PR ACTICE
Migraine, a relatively common disorder, Migraine, a relatively common disorder, is strongly associated with a number of is strongly associated with a number of affective and anxiety disorders. This has affective and anxiety disorders. This has implications both for the individual headimplications both for the individual headache sufferer and for mental health service ache sufferer and for mental health service providers. Thus, psychiatrists and other providers. Thus, psychiatrists and other mental health specialists should familiarise mental health specialists should familiarise themselves with the revised diagnostic crithemselves with the revised diagnostic criteria for the various migraine subtypes. In teria for the various migraine subtypes. In common with people with other neuropsycommon with people with other neuropsychiatric disorders, patients with migraine chiatric disorders, patients with migraine benefit most from treatment within the benefit most from treatment within the context of a multidisciplinary team that context of a multidisciplinary team that includes neurologists, psychiatrists and psyincludes neurologists, psychiatrists and psychologists. In our experience, such a model chologists. In our experience, such a model facilitates both improved diagnostic accufacilitates both improved diagnostic accuracy and a more coordinated approach to racy and a more coordinated approach to treatment. In our experience, feedback treatment. In our experience, feedback from patients suggests that this is also the from patients suggests that this is also the approach favoured by people with migraine approach favoured by people with migraine and their relatives. and their relatives.
